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4-^s|-^^:^-3 ( 5-^^HS-^l^ -frJ£*fl ^ {Derivatives of 

4-sulfanylalkyl-3,5-dinitrobenzyl alcohol and preparation method thereof} 

<i> .m. ^Ifl-^ H4^tl-3,5-HES->)!| ^-.£31 ^ n afl^HJ-'SH ^rtr 

<2> ^ofl 4 = Alfl- s±^^ ^}^}^} ^ofl A>-§-^ ^ o^cf. 

<3> 71^-^ ^ ^ ZL A\o)o\) ^ $-7}^ £-x}3. o)^ 

ZL -^7]# ^2:1-^ ^3. ^"Hfl^ jm)o])^ 7 fl1 ^*}$) 7^# 7>*H ZL 

^-7> ^ElHH 7>^tr ^lM^l §^*r °<f7r5r ^ti^l ^] "tA?AA±- 

A ?m^r €-S.tr -B-7l^-7> ±7% 9] 7 m^r 3.7\] £-* r ^ (molecular wire), 

(molecular switch), ^} (molecular rectifier) d^^fl ^-^.S. M-^f^T^ ^ 

^fjl $IODj b}^-, -fri^ A}*l^g- 7fl#£] Jl ^1, 

^7fl 711^ 7fl% v ^_a_^ o. ^-g-o.^ ^oJ-^tH S^ig e^- ^1^-8: 

Sf^. 1974^^ ^1^- ibm^ Aviram^ Ratner^ ^-7)^7} s.^ o. oj-g-eH 

rfol^.= b.^^. ^ n>s. - oicfji ^J:£rSitr (Chem. Phys. Lett. 
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1974, 29, 277 -ff-7l# ^7} 7.}3\}7\ ^± 3.7]% 7>^ ^ o>u|^ %-X\6\] ^kg-ofl 

Ai aVE*ll M-^7l ^^ol4. ZL-i-ofl oj-HTg *V £.*}of| *i*HMl (donor, D)7) 

$r ^7>«>7ll (acceptor, A)7l7> 0 )-^^-o.s £-7} ^ 

^■8: ^-ff-7} tr^r wJ-^O-S 3HB}:n. ^l^V^^cf. ojs]^ 7Hd^ 1999M 

i^l Mattern ZLf-ofl o_S ^ ^ A>o]ofl LB *g 

^-fr- ^H3^§- ^^l*>^i=r (Journal of material chemistry, 1999,9, 2271-75 
#3~). Metzger nf-oflA^ a -£^t tf)>jO sf^l-^ ^-fofl a^je. 

3^ M-^^ ^•<a*>^cf (j. Am. Chem. Soc. 1997, 119, 10455 . ^tr 

^]<a tfl^-ia^ M A Reed jh^eJ^ ^}^7\), ^\^A]7)7\ -B-7l#^^ £ ^ 3 
(Au^ Ti ^)«- ol-g-^-o.^ cfo] o.= b^o] ^ fl^S. iUl*r$! 

4 (Appl. Phys. Lett. 1997, 71, 611 %3i) . 

<4> ^n}- O^ig 0.7I £-7} o]-§-^ ^^M-SLS. i:7V 7 fl^ fl«H 

^§HS. Ir^rKlL a>*)7r*lS. ^7>^7>4i7]- ^fi. s-^o] e^JLsL $-7)^<2) 51 

°1 A^^Jl fll}. -g-7}^ ^ ^-7V^7>«}-7fl -^7)4l7fl 7 fl ^ ^ ZL 

^ 7>^^Cfig ^ ^^-AHofl -B-7l#ol ^o^ol^ ^-7V^7>4i7> 

^ n -B-711-^ ^^ofl tcj-e^- ^ M.A$ ^ 
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ff- y cHHl cfl*V ^r^cf. -H-7l#^ ^ ^ ^ f^Sb 

tb^r #^r°fl ^>7l ^€ -R-7l# ^<a# (self -assembled monolayer, SAM)# 

1-oIji zz. SAM $H ^-fr #£^7i4 o>q^ SAM $H1 ^ 

CP-AFMC conduct ing probe atomic force microscopy) STM (scanning tunneling 

microscopy) °l-g-*M ^fr-^U ^ ^-ff- *r 91^ % 

3*1 =L ^ ^ *VM"^ ^^Ml -fr7l#^- *flS<5}7] fl* ^-711- 

<6> ^. 7 lfl). ^ ^Efl 7l#^ Jg.^.g. Sfl^yl ^£ ^7fl ^7>^7>«>7ll 

Af-§-£]zi 3,5-rqqH^wfl^ 4 fl*H SAM ^ofl €-S-tr % 

^ * *]--§-] 

<7> ^-71^ ££r 71^^ -4*H# ^«>7l €■ ^^7>#^ ol^# ^*r, 

° a v #^ 4 4]*W ^4^^711- 41 if ^Sofl 
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<8> l] 



o 




<9> ^7} Sj-flHl loflAl, ^71, SE^r oM^7]ol^ n^r 1 ifl^] 25^ ^*r°l 

<10> «Hl-*|*Mlfe R o_ ^ j eJ-^ i ^ 6 o] ^ i£i=. ^ ^7}, 3L±r °}*\M7] 

n£- 1 ifl*l 6^1 ^^ojcf. 
<n> 14 H>^^7fl^- R-£r 4^ 1 tfl^l 3^1 *]ifl iE^ ^ifl M7l, BE^ o> 

4i7]oH, n^r 1 vfl^l 331 ^§>14. 
<12> 7H V w>^§>7fl^ R£- <>M|^7l 0 H, n -& 1 °14. 

<13> «V^^. aV 7 ] sJ-^-Al ^ SL^Hr ^7>^7l-4i7>l- 

*<I^*H, ^7] ^-T^T^T^ ^ ^OIJE §>1451 -^71 71^^-i; 7>^ 

^, ^7l -8-71 7l^o] ^-71 SJ-ISI-AI xo] ^3.3. ^^ t | ^l^^^l^. 

<14> ig}-^*- 3,5-Clu|HS^^ IM^I El ^.^#711- S^-fe ^71* £^*V 

4#3l 5>1^^ ^-71 Sj-flJ-^ 1^1 ^Mr^r $}2i*}$z 

7)1^4. 

<15> a. ^-^ofl 4a. 4-^4^°^-3,5-clMH^l «£#sj *fl2: 4^-4 ^ 

<16> a ) p-nflig ifflS^ tiV-g-Al^ p -^]|-3,5-cli]Ei-afl2Alt TflSI^ 

; b) #7HH p-°fl ^-3 ,5-44^5.-^^4 <M <t#* # D fl3l ^7fl ^ 
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c}qH^fe°lHBi-i- *fls*Rr ^1; d) <M 4-tSlf-3,5-^^E 

S-te^olHl- #*ti^ #7fl*Hl iitflS7lf £#3. ^«rA]^ 4-^-S.^ 

#7fl; e ) ^-7HH *r^tb 4-t^ll-3,5-c)qHS«]!^ ° s v ## 

<5>7] 1^ 3^1"* ^S^tt #7)1: 

<17> 1 



s&7] R^ ^71, SE^r 0>^^7l0l^ ; n £r 1 ifl*l 25^ ^^r 

M 4-^-3,5-^MB3.fe<Hl°l;g. (3^-1- II) 3^-§-^r p-ifl^ ^S^S-^-E^ 
^1^1- ^ 71^- tiV-g- ^7>7> ^-*V « 0 H^ >M 0 1 ^7f7> MBS. 

^1^71 *}sL <g°\] #7fl ^tf. ZL 7|-5^7l* ^S^>7l 



<18> 



O 
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^7^o.^M| oil^s aft ZLf-isL JW# IV* ^12:^- ^ 5fl4. 

<22> [tiV-g-Al !] 





q 2 N ^N0 2 
V 

<23> ^-71 a>-g-^ lo)H R ^ oH1^7l £E^r ^^MjI, R-o. oj-^M^, n o. : 

ij]*] 25^ ^^r°l:a, X ^ ^S.^\ H-El-^cf. 

<24> ojsrHlAi # 7 ] y-\ «_>-§- cfTfl^l tflSfl -g^tf. 

<25> A) ^ 1^ 2%^2\ a) 
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<26> p-nfl^ ifflSAl-^ #Bfl^ ^t^H 60-65% <£-§-*l^ Sj-*M ISJ p-^]^ 3,5- 

i^NSS ^*>5|tl-. ^m^-S tiV-g-^r 0 vfl*l 40 °C, w>#^^>7ll^ 20 tfl*l 

25°C^r£^l^ 2*1 3^1 ?> aV-g-Al Tj-^oj ^w.^ m*]-*}-^ $rf. ^ 

^ p-*flfJ lM cflfH 2 iflxl 4 t,' »>^*l*Wlfe 2 ^x) 2.2#-8: A>-g-^cf. 

-g-^fl^r °1 ti>-§-ofl p]*^ o£i=. oj^o} $.^<£ ^ ^0.1+, #o] ti}e^*Ml o}£ 

€ 4 s fl**. ^oMH <>l-§-€> h> ^-3] sj-Tflfe- 95-99% %^Vol A>-g-^ ^ 

<27> • B) ^ IIS] 3^#2l 2flS(#7fl b) 

<28> tg-A^ p-uflig 3,5-C]tlB S fe^S] ^j-S^A] 7l# ^.51*1-71 ^^Efl 

3.3* 4-^m-3,5-^qHS.te^olH(^ 11)1- ^*>5^. 

°1 -§-*Hf u o V ^£- Ti^l vflofl o}i=. 4^ Ir^tb afffi] £^ 

^7} #nfl^ S^t} 7j]^ 3)-^-#, H}-^-^*>7ll^ 4-t] *fl ^ o}p] ic3Z| S) ^ 3lf 1 , 4-c| ^>o] f S 
^^7>iLc]olul£Ll- AV-g-*>cf. Z]- ^ufl 7>s^a]a|- 11- oil tfl^ zfzj- 1 tfl*| 1.5 

Zf-Zj- l.l 1.3 1-^ A>-g-tb4. u J-§- ^-£^r 0 vfl^ 40TC, 

^MItt 20 ifl*] 25°C7> ^^>^ 24 ifl*l 36^^ U$H^. -g-uflfe- o] i£-g- 

°fl "1*1^1 -fr7l -g-nfl<U ^ Si -2.1-1- , ^#S.^PllE}- -f-o] tij-^^Tfl 

<29> C) ^ III ^ ^#^1 ^(^Xl c) 
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4i f- I7fl# ^3.31 ^iS. ^l^H ^ 4-11-3-01111-3, 5-^ MHS«31S^^1 HI- ^13:*V 
cf. <£zJ 4-^11^-3,5-^ M ESiffl Sol] °1H» -¥-^r ^E|E^tS4°|H -g-nflo)] ^-c] ^ 

^HS 7><IW. °H ^T-g- £^l"£r US- 7f|S ^7> £l£^ «>-§- ^11- fWll>Cf 
. H>^-^fr>7ll^ 4-nfl^-3,5-^MHS.^!2:^|olHofl tfl*}oJ N-lJ-3.^°l*l = s\- v$\3i 

0.3-0.5 zj-zj- ^7}S. %7}&t\.. »&-§- nfl?}^©] Ej-t]^ tiV-g-ol^s. a>-g. ^ 

3£r SH-ofl ^ J=L^ 2:^ol^C> t}3l, "Mxr ^ ?>£-3lB 

o]ol ^-cf. «>-§- X\#*. 12 ifl^l 14A] ^Vol aJi£*H ^lEfe «h§--g-*ll3. A>-g-*V -g- 

<31> D) ^ IV^ 3^#<S) ^1^(^711 d) 

-g-^. w>^*»llfe ^ #-¥-3Hl ^r°}£l*r 1 vfl^l 2M, cl «}^*l*Ml*r 1.5M 

IH^I^ SH-E.^* ^ 4-^-5. nfl ^-3 , 5-^ M °] H^l tfl 

*H 2 ifl*l 3^ D|^- w}^*l*MI*r 2.2 ifl*l 2.5 ^ ul^s. # 
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°1 * «t l*m^<£ -M«H *l«8*i=k -MSr °1 #-§-°ll <3^§- & 

a] Al~g-sHo) th}. #-g- ^ TLC 7M ^TlHH ^e] <£3}a} ^ 

* ^ 3^33, ^Jl ^r°\9lTr 4^ t)o)±.*-^ <£JjL 

«- ^7H^ ^-EfB^lolB ^eflolH sMS-lr-i: ^a^ ^^Aj^cf. 
<33> E ) q V^l ^lsC^Tjl e) 

<34> i) 4-4121-^^^-3,5-^^^5.^^ *\)2l 

<35> <£*3 4-tSil-3,5-c^BS«| <£#^ §5.31 # E)*7lS *1^> 

<*} 4--g 4^ , l) 1 ° a v #^r *H^4. 3^7l# 5=<g*M ^ 3 

4-^-3. H -3 , 5-^ M <ar#^l tfl*H i.i ifl 

Al 1.5 Cl 1.2 Hl-irS A>-g.^Cf. -g-ufl^ o] tiV-g-ofl ^ 

^ <y ^-71 ^ -g-nfl, «l-#*]S}7ti^ ^ -B-71 ^ -g-pflo] <y- # ol 

w> ^*>7fl °)-g-€ 41 ojcf. u>-§- 0.5 *fl*] lAl^Vol a>^^ «V-g- 90 

°C vfl^l 100°C7> H>^S>4. 
<36> ii) 6>^1^7l# ^flTl^H R°l ^ 3^*3 ^flS 

<37> ^a>^ O.S. nff i^*V 3^1- ^Al El-i: ZLf-o} ^Tfl AJ.^ 7 > S) 7l nfl-g- 
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7l# *L3L7]S. ^yV^O.S S^## ^f>}7) S)*}^ , o>^^ ZL 

^171^71 ^iH^r ^7l^o] o]- 5L -^ol=S.A>olH.# «>^^7flfe ^7) 

^ (THF ) -§-*lH ^-<a 4^- 25-28% ^S^SM = ^-a>o] = ^- jhuV ^t}. 

W>^*>7fl^ 1.2 vfl^l 1.5 AV-g-^-t)-. «}-§- -g-nfl^ ol tiV-g-ofl cg^o. 

. 0.5 ifl*l 1*1 *M w>^*H ^S.^ 20 vfl^l 30°C7> WV^-Z]^. 

<38> iii) ^711- ^T^H Rol ^^ol Al V S) S^#£| 

<39> ^7lfe 4^^5.#c>p>clc (DMF ) ^.Dfloil 4-^S*i 3^^-3,5-^ MH3.-iffl^ <£ 

^#^ 0 1^^H*H^ (CH 3 SNa)# aV^-Al^lrf. «_>-§- -§-nfl^ 

^r£7> ^ -B-7] -g-nflo] D MF M- NMP( l-methyl-2-pyrrol idinone)^ *}-g- 
*}tt 3M u>^-2]§}cf. 5Etb (CH 3 SNa) tfl^lofl r£#*H_2_<y-2] 

(RSNa)^l fHf<?] ^#^>o1^o1^xe S ^ (i-propyl SNa) ^ i#^H^.E^ e) fl-^ 
(t-butyl SNa)^-g- ^ &t}. ^^^j- ^ 4-^33^^^-3,5-^ 

^S-HI tfl*H 3 tfl^l 6 «HJ-3*»flfe 4 ifl^l 5^-^-1: A}-g-^cJ-. aV 

-S-^l^ 2-5 ^l^i^H ^-g-^rJE.^- 150-200 ^^14. 

<40> o]*>, Jg.«}^ a. igj-^ -g^tj-. 

<4i> (^X\d\)) 
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<42> (i) p -iifl^-3,5-T3^HS-BF2j-*-M4> 

<43> tiV-g-1- ^ *!-§- -g-7l7> 20°CS 91tt ^2 ^ofl ^sqjL , ^nfl 

7] ^ 7H i2^7l7> 200 ml^l 2-^ 4^ t^iHi sf^-fr^^^ (5.0g, 

0.0367 mol)* -f-^^ 20°C# -R-*H7l^*l 3§-a> (50 mL, 95%)^ (20 mL, 70%)* 

4^ 10£ofl ^ $7}^sa*=h ZL wV-g- ^1-* ^= 2ARV ^o> # 

^<Hl.Ai jutil-^A-l ^1^- ^ <g-g-i- (100 mLH -f-^ #^]^ ^£ -H^S ^ 

7.96g(0.0352mol)^ sj-*)-^ 3^1-* *r^5!|i=K^* 96%). ^r^M- ^ 
^(NMR)^B^ofl £]*H 3 , 5-^ q e =.01 a]. <|}*]sHr 

<44> (2) ofltg 4-il-3,5-^MBS^!2iolE (s)-^-# 11)^ 

<45> tiV-§-l- ^ tiV-g- -g-7l7> 20°C3- ^r*m ^ 91^ ^2 iJHl £r£3l ^ M^7}7\ 

^-^m 500 ml Si 2-^ ^-e w>^- #5^3.^1 ^7HH ^=-^1 3,5-^^BS.-B]-e|-»^-q 
^ (5.0 g, 0.022 mol)# ^JL ^ (200 mL)-4 Jf^ pfl^^l 1-3. eM^- (100 

mtm ^7>s>^cf. ZL ^ -g-<5!H l,4-iq^l-ol#^a]^7|-^^ol n]JE. (5 0g) 0.0243 mol) 

4-xjx>\}iflo}Ti}^5i\z)T£ (2.97 g, 0.0243 mol)# ^•■gr^^i ^7>s>^cf. ZL ^1-* # 
£t°1H ^ 12^1^°J: JHti}<5}£4. ^ ^€ «^ JIM] ^71^1- 

ZL <^#-i: ^Al^cf. ^^#* 3.2% 2)- *^ -g-nflTfl-i- ol-g-^V ^ 

^ aS.nf£ZLeflir] ^^11- 3§--5}<^ Jlz\}<& ofl^ 4-^]^-3 ( 5-^^M«3)2:^ol 

H 4.60 g(0.018 mol)* ^^^-(^ 82 %). ^t^I^ i^^o| ^}<^ s§^^o] s\- 
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<46> X H NMR (CDCI3) (ppm): 8.57(2H, s); 4.48(2H, q, J=7.2Hz); 2.63(3H, s); 1.47(3H, t, 
J=7.0Hz). 

<47> 13 C NMR (CDCI3) (ppm): 162.17; 151.22; 131.12; 130.32; 127.55; 62.54; 15.15; 
14.17. 

<48> (3) oflTg 4-y.S.S.n]l^-3 > 5-^u|HS.^lS^olH 1 11)^ 

<49> til-g-^ ^ tiV-g- ^-71 7f 100 ^ ^ ^:£^7> ^^1^ ^.^2: v|H €"^1 , 
^nfl7l ^ sa];7]7> 200 mis] 2-^ ^-B l-e^a^l ^ 7}gr*\}^ 

#S5}ol£L 100 mL^f <H1^ 4-^M-3,5-^MH3.<£!2:<>lHH 3.5 g (0.0138 mol)^- ^7><s} 
SI*}, -#^<>1H N-y.S.2.^-il^^|^ (2.45 g, 0.0138 mol)^ ^S^aI-sMI (3.3 mg) 
0.0138 mmol)« ^§JL 500W |HS 3131*1 7><I£M 5X\£ ^o> ^r}. N-*. 

S2.^^1^nl= 0.35 g^ te^-nRVsj-*!] 3 mg ^- ^7}S. ^JL 500W 12 a] 

# ^tt 7>^*>^t^. #<^HH -g-Tifl-g. ^7l*V * 2%-<M<>Ml3MHSj- -M 

3l» 0 l-§- tt ^el7> Ifl HS.n>S.ziEfl^ 3§aj|# #*><*| ^ -31^11^1 <*fl € 4-JiS 

£li-3,5-^MSS^lo)E ( 2 .2g, 6.6 mmol)# ^^^(^ 48%). ^x}7)^ ^ 
B^*l] 3*H W# II 1^- <li*l*Hr 7H3^ ZL cflojE^ 

<50> !H NMR (CDCI3) (ppm): 8.66(2H, s); 4.93(2H, s); 4.48(2H, q, J=7.4Hz); 1.45(3H, t, 
J=7.2Hz); 

<51> 13 C NMR (CDCI3) (ppm): 162.49; 150.70; 133.34; 131.02; 129.54; 63.72; 20.29; 15.01 
<52> (4) 4-tL££ll-3,5-c]MBS«S| (s)-^-# IV)£| 
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<53> c}X\)^.6\] E.^°}o\o]^7\ ^o\oXo] ti_V-g-# ^ ti>-g- -g-7l7> -78'CS -fM^ ^ $1^ £ 
£^l7> ^2: iflofl iHti] : 7l7> J! ^SHM ^ ( f 1 ame) AS 32:^ 100 

ml£] 2-^ #e^3.ofl (20 mL)* ^ ^ji ofl^ 4-H££"lll 

-3 ( 5-^MHS^l2:o1]olB (2.0 g, 0.006 mol)* -§-*lW^i=K ^ Mh§- -78°C3. 
£r-E.«- ^ ^ 25 wt%, 1.5M 1-^<?31 -g-nlH ^°}^xr ^oj^H-^^nl^- *>o]c^c 
(10 mL, 0.015mol)* ^7>^>^cf. -78 °C» ^l^V^H 1*1# M^\JL -50 

°CsL -£-51# *3 TLC ^-jiS «>-§- ^<5}$^. ^Al7l 7 ] ^ 

^tH^l 2N EfeeflolB ^H^>ol^EflolH ^ -§-<*» (10 mL)* ^7} ^ 

12^1^- moV^cf. Dfl^^l #5.^0}^ «]--§- # 

S.n]-Sli2fl3] ^f-SH g£r ^^11^1 oflli 4-w.S.E.^l-3,5-^i-lSS.^^ 

(905 mg 0.0031 mol)* ^^(^ 52%). «)*}7)^ i^B^ofl 

<54> *H NMR (CDC1 3 ) (ppm): 8.08(2H, s); 4.89(2H, s); 4.87(2H, bs); 

<55> 13 C NMR (CDCI3) (ppm): 149.86; 144.73; 125.88; 124.97; 62.42; 20.27. 

<56> (5) ^^Hl^^sj-^uH^-S.S-^MHSafl^ (sj-^-l- V)£] *fl2: 

<57> tiV-g.^. ^ tij-o. -g-7171- 150°C5L ^1^- ^ -8r£^l7> 3.^ ^3: iflofl ^efl 

3*} ^^71 ^ JHtiV7l7l- 200 ml^ 2-^- ^5- s^^ofl 

4-lS£l ^-3 , 5-^ q H ^.aj]^ <£.g. (800 mg> 2 .75 mmol), ^ °im* (10 mL) ZL^Jl 
^^oH]e1]o1h (3 8 o mgi 3.3 mmol)* ^7>^>5trf. zi lf^°»f 100°CS 30 
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#£o_s m^q-. «H-^ -n^ll- <^4*H * 

<58> 20%-*\M°}M}*]}°]mQ m± -g-*ti Till- oi-g-*v ^s]^> *s aLS*>s.iiefl5£| 

Jl^l-y 4-^H1^^2)-^ D fl^-3,5-tqqBS«fl^ <£-!- (710 mg, 2.48 mmoD-g- 
^53^(^# 90%). «^^}7l^^ i^H^^l iWHfr 

<59> *H NMR (CD 3 0D) (ppm): 8.11(2H, s); 4.73C2H, s); 4.55(2H, s); 2.25(3H, s); 

<60> 13 C NMR (CD3OD) (ppm): 195.84; 152.26; 146.51; 127.158; 126.73; 63.00; 30.08; 
26.50. 

<6i> t^ofl 4^ *W ttf€r ^ ^^-^1 cfl§> 

^ ^^^^4. ^M- °l*r °)*m §71 ^ aflAHl 1-52)-^, 

«V^o] 71^ 7>^1 7H1711 ^^ol 7>^V 

i=Kr ^ 7f^tb A>^o]r}. a. ^3 ^1^^ 7^ JsLJrigo^ ^JjL^ s.^^ 

<62> #7] 3. wfs}- ^-ol ^-tg^l oj-sl- 4-^^d<£^-3,5-^MB^>M ^ 

<63> £ ^ofl 4-*is^ < £ i fi-3 ( 5-^MH5.Hfl ; i 4 ^*H1 B)#7l^| 3g- 

^* °l-§-^ SAM* 3<H ^7>^7> ^7>» ^-7^71-tiJ-^ 
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7r^*H ^ ^ ^r°Hl £-*}*I;4di*>-I- CP-AFMC conducting probe 

atomic force microscopy) 0 }^-\ STMCscanning tunneling microscopy) °l-§-*r°} -$i 
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1] 



2|-«H 1 



#7] 3*-*Hq loflA-1, <y-^7l, JE-fe- oH1^7lo]^ ( n ^ 1 ^ 25^1 ^ 

2] 

3] 

4] 

^-§-*l^ 4-^1^-3,5-^^Es.Tifl^oflolE^. *H^}--^ c^]; 



o 
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-g-A]^ <£z] 4-^^-3, 5-^1 MH5.«]]^H HI- #31; 

d) ^7HH ^r^-^r M 4-^S^ll!-3,5-^q;ESte<HHB-I- # D fl^l ^^*H1 

e) -&7HH 4-^-S.^l H -3 , u| o^o. E^HI^Hh 
oHl^7l SE^r ^^7l# ^T^H R°l ^ttl *fl2r*Kr ^Tfll- i^-S- ^ 

*ii 4 %hi 5£°h , #7i b) #711^1 m ° & v #^ ^HJ £.5. ^ 

6] 

^1 4 ^>H1 91°]*], b) #711^ #ufl^ ^^#711 <^7l #Dflo]^. S^jO £ 

7] 

6 %H1 $1^, a o v 7] 2l^#^ c* 7 ) #nll^ 4-clnH^oVnl^slslci ^ 1,4-c]*} 
ol#S^7Katq°HJEl<y^; f^AS 
8] 

*f| 4 * 0 H1 5a<>H, #7l c ) #7fl^ N -^^Alo] D lc^ N-J±^JE.^0oM .!=<>}-§• s. 
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9] 

*fl 4 %H1 91°]*], ^7) d) ^Tfl^l ^ ^>o] = B]^<a^ U" 

[^t 1 * 10] 

[3^* ill 

^1 9 *oH] 5^^, 4^0] a o > 7 ] ^ ^H = e] = ^ e}-B3HB e]^# ^7>a]^ 
^-EfHEfl^lH ^eflolH ^7l^S.^ aV-f-fr ^gAl^-Sr 

12] 

ol^.^-A>ol^Sf ^7>5. aV-g-A]^ Ro] sj-^-A] 1 o) S)-^^- ^2tt 
[$^# 13] 

*(41M #7l eHH Ro] ^71 3**H 1^ 3^#£ i#*H_2_ 

ofls.^.olc (CH 3 SNa) , (i-propyl SNa) ]EE^ ^.^^Sl^M^^H 

(t-butyl SNa)s+ ^7>S «h§-Al^ ro] 1 ^ sj-^g-fc. afla^-g; f^jo S 
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